PO users are either medical users who have been prescribed the medication by a doctor, and/or nonmedical users , a classification that has typically included those who take the medication without a doctor's prescription, for periods longer than prescribed, or for reasons other than medication's intended purpose (e.g. 'to experiment' or 'to get high') [3, 4] . Medical use of prescription drugs in general, opioids in particular, has been on the rise in the U.S. [9, 10] . While PO use is fundamental and highly efficacious for the treatment of acute and chronic pain, fears of diversion and consequently nonmedical use of these medications have necessitated and justified the close monitoring of prescribed PO use. Studies from North America have linked nonmedical use with an increased likelihood of using alcohol or illegal drugs [4, 6, [11] [12] [13] [14] . Nonetheless, we believe that classification of nonmedical use as it stands is too nonspecific since it combines various heterogeneous notions of legality (i.e. without a doctor's prescription), tolerance (i.e. long duration of use), diversion (i.e. prescribed for somebody else), and motivation to use (e.g. to get high). Clearly the definition puts a heterogeneous group of nonmedical users under the umbrella of 'nonmedical users' and while they all represent 'nonprescribed users' indeed, clearly their motives could vary from self-treatment to getting high, to a combination of both.
Only recently have one group of U.S. researchers examined subtypes of nonprescribed PO use, revealing that nonmedical users with motives other than self-medication have an increased risk of alcohol and illegal drug use, whereas users taking opioids nonmedically but for their intended purpose were similar in their other substanceusing profile to those who never used PO nonmedically [14, 15] . Given the heterogeneity of motives among nonmedical PO users and the possibility of diversion from medical to nonmedical use, it becomes important therefore to compare medical users to nonmedical users with regards to their other substance use behaviors, including alcohol and illegal drugs. It is also imperative to further explore any differences within the nonmedical users, particularly those who take PO with the intention to selftreat versus those who use these medications for other nontherapeutic reasons, such as to counteract the effects of illegal drugs or get high. Understanding these distinctions carries clear and meaningful implications for prevention as well as the clinical management of PO users since harmful side effects are likely to occur when PO are used with other illegal drugs and/or alcohol. For instance, PO used in combination with depressant drugs (e.g. alcohol) enhances opioids' toxicity and may even result in death. Overall, combining opioids with other drugs is much more deleterious than taking opioids alone [16] .
Considering the implications of such data, and the fact that the entire published literature on PO is primarily produced in the U.S. [6, 12, 15, 17] and Canada [18] [19] [20] , there is a clear need to begin exploring such issues in other non-Western countries. North American researchers have themselves recognized and criticized this gap in the literature, stressing the need to examine the issue outside their region to enable cross-national comparisons [1, 21] . In Europe, while published studies report on the medical consumption of PO using national databases [22, 23] , data on the nonmedical use of prescription drugs is unavailable. Similarly, epidemiological data investigating nonmedical use of psychoactive prescription medications in Arab and Middle Eastern countries, including Lebanon, were also nonexistent until recently [24] . Absence of data, however, does not translate or mean lack of a problem since the recent and only survey from Lebanon suggests that the issue of nonmedical use of prescription drugs warrants close monitoring among university students [24] . In this survey, as is the case among North American campuses [12, 25] , POs were the most commonly used prescription drug, both medically (36.9%) and nonmedically (15.1%) [24] . Quite interestingly, the percentage of students reporting nonmedical use of any prescription drug (21.6%) exceeded that of lifetime marijuana use (19.38%), confirming a recent United Nations declaration [8] .
Noteworthy are Lebanon's particularities that play an influential role in the country's pharmacoepidemiological situation, including the availability of prescription medications such as opioids. Though online purchasing is uncommon and public advertising and marketing of medications is prohibited by the Lebanese Ministry of Public Health [26] , other contextual factors including the occasional political instability, wars, and internal strife may have increased and continue to influence the likelihood of self-medication. Such adverse events have also often impeded the government from enforcing pharmacy sales' regulations [27] , as evidenced by the latest survey data whereby pharmacists were reported as one of the main sources of obtaining PO nonmedically (49% of the students listed it as a source for their nonprescribed PO use) [24] . Irrespective of the source, PO seem to be effortlessly accessible since almost two thirds (63.4%) of the university students reported that it would be easy/very easy for them to obtain PO without a prescription [24] . Achieving the balance between making PO available to those in pain versus preventing the med-ication's abuse and diversion is a global as well as a local challenge. In Lebanon, and according to the latest Report of the International Narcotics Control Board on the Availability of Internationally Controlled Drugs [28] , the average daily consumption of opioid analgesics is much lower than that of Western countries, but has doubled between 1997-1999 and 2007-2009. While national statistics on medical diversion are unavailable, survey data suggest that the phenomenon does exist; about 15% of the PO medical users in the survey reported having been approached to sell, trade, or give away their medication [24] .
The aim of the present paper therefore is to (1) compare the prevalence and odds of alcohol and illegal drug use between medical and nonmedical users of PO and, furthermore, between (2) nonmedical PO users with the intention to self-treat and nonmedical PO users with other nontherapeutic motives, such as to experiment or get high, using a sample of undergraduate and graduate private university students from Lebanon.
Methods

Participants
Graduate and undergraduate university students attending a large private university in Beirut (Lebanon) were surveyed in May 2010, after obtaining Institutional Review Board ethical approval. The university follows an American educational approach, and caters to nationals from all over Lebanon, as well as regional and international students. The sample was selected using a proportionate two-stage stratified cluster sampling technique to ensure representation of all faculties and levels of education (undergraduate/graduate). Of the classrooms (clusters) selected, 52.2% of the professors agreed to participate, 9% refused, and 38.8% did not respond despite several contact attempts. Student cooperation rate among the participating classrooms was 86%, resulting in a total sample of 570 students. All analyses were weighted by faculty and educational level to account for the incomplete response rate and guarantee representation of all faculties.
Instrument and Measures
Participating students filled out a self-report anonymous questionnaire in English, the primary method of report in all U.S. major drug use surveys [7, 29] ; the survey was conducted during class hours while avoiding all major examination periods. Students read and agreed to an informed written consent form that described the objectives of the study, the survey's anonymity (absence of personal identifiers) and confidentiality (availability of data to research team only), and their right to refuse participation or answer any question.
Common demographic questions were assessed: gender, age, nationality, marital status, and living arrangement. Self-reported socioeconomic status was also measured using this question: 'Compared to other people your age, how well-off do you think you/your family is?'; responses included: a little/ lot poorer than most, about the same as most, a little/ lot richer than most. It is worth noting that for the most part in Lebanon, university students' self-assessed socioeconomic status is a reflection of their parents'.
PO Use
To increase identification and reduce information errors, brand name PO available on the market were used as examples. Since different terminologies preclude cross-national comparisons, this study used the exact definitions (following author permission) employed in the only other college survey examining motives to use among nonmedical users [15, 30, 31] . Lifetime medical use of PO, or use based on a doctor's prescription, was assessed as follows: 'Based on a doctor's prescription, have you ever taken any pain medication (e.g. DiAntalvic , Vicodin , Dafalgan Codeine , Tramal , and other)?'; a past-year measure was also included. A separate question assessed nonmedical use of PO (both lifetime and past-year), which was defined as using PO that were prescribed for somebody else, for longer periods than prescribed, or for reasons other than what the medication is intended for (e.g. to get high) [13, 25, 31, 32] . Nonmedical users were then asked to report the various reasons/motives for their nonprescribed use; more than one response could have been reported (i.e. relieve pain, help sleep, decrease anxiety, experiment, get a high feeling, counteract effect of other drugs, safer than street drugs).
Mutually exclusive groups of PO users (lifetime and past-year) were created including: (1) no medical or nonmedical use (i.e. nonuse of PO, n = 312), (2) medical PO use only (n = 158), and (3) any nonmedical PO use (n = 89) including nonmedical PO users only (n = 22) as well as both medical and nonmedical users (n = 67).
Using the variable measuring 'motivation to use the medication', another measure of PO use was created as such: (1) never nonmedical users, (2) nonmedical users who used PO for its intended purpose only (i.e. to relieve pain or help in sleep, n = 72), and (3) nonmedical users who used it for other reasons (may include pain relief, n = 10); 7 nonmedical users did not report on their reasons for PO use.
Alcohol and Drug Use Students who reported any past-year alcohol use (more than just a sip or two) were asked about frequency of use, heavy episodic drinking, and DSM-IV-defined alcohol abuse. Frequency of alcohol use was assessed with the question, 'On average, in the past 12 months, how often did you have an alcoholic drink (more than just a few sips)?'(almost every day, 3 or 4 days a week, 1 or 2 days a week, 1 or 3 days per month, or less than once per month); frequent use was defined as drinking '1 or 2 days per week or more'.
Respondents who reported having had four or more alcoholic drinks in a row at least once in the preceding year were labeled 'heavy episodic alcohol users'. Students who drank once or more per month in the past-year were asked about alcohol-related problems (as per DSM-IV criteria for abuse), including frequent interference with work/university or negligence of university/work/ home responsibilities, serious and frequent/repeated arguments or problems with friends/family/neighbors, continued drinking despite alcohol-related problems, being under the influence in 205 physically dangerous situations (e.g. driving), and having been arrested or stopped by the police more than once because of drinking/drunken behaviors. Alcohol abuse was defined as reporting one or more of the aforementioned problems. Lifetime and past-year use of illegal substances including marijuana, ecstasy, and cocaine/crack were also measured.
Data Analyses
Using Stata 12 MP [33] , descriptive statistics, Pearson's 2 test, and unadjusted and adjusted (controlling for the two universal confounders age and gender) binary logistic regression models were run. Complex survey data were used to account for sampling weights and the primary sampling unit (i.e. classroom). List-wise deletion was used in regression models in case of missingness ( ! 5% in most cases). The ␣ level was set at 0.05.
Results
Sample Demographic Characteristics
The final weighted sample included slightly more females (51.6%); average age of the students was 19.9 years (SD = 0.08). Most were Lebanese (60.4%), 26.9% held 'dual citizenship', and about 13% were nonnationals. The majority had no romantic partner (87.9%), and predominantly lived at home with their parents or family (spouse/ children) (73.6%). About 60% perceived themselves as 'well off as others their age', 10% 'a little/lot poorer', and 30% 'a little/lot richer'. Table 1 presents the weighted lifetime and past-year estimates of PO use, as well as alcohol and illegal drug use. Mutually exclusive groups of PO users (lifetime and pastyear) revealed that very few were nonmedical users only (3.75%, n = 22, and 2.53%, n = 14, respectively); thus, university students who reported using PO only nonmedically were combined with those having used PO both medically and nonmedically (i.e. any nonmedical users; table 1 ). Further analyses also showed that the majority of the lifetime nonmedical users had used PO without a prescription to self-medicate only (87.5%, n = 72); the remaining percentage of students reported taking PO for other reasons (e.g. experimentation, getting high, counteracts other drugs) with or without its intended purpose. Table 2 shows that the prevalence of lifetime use of alcohol and drugs was consistently highest among nonmedical users; moreover, the odds of using all substances (except lifetime marijuana) were comparable among non-PO users and those who used PO only medically in their lifetime ( table 2 ) . In contrast, nonmedical users (including nonmedical users only and those who reported both types of use) were at increased odds of using all substances, adjusting for age and gender ( table 2 ). Similarly, past-year medical users of PO only were not any different from nonusers with regard to their odds of past-year alcohol or past-year illegal drug use ( table 3 ) . However, any nonmedical past-year PO use was strongly associated with past-year marijuana use, frequent alcohol use, and DSM-IV-defined alcohol abuse ( table 3 ) . The small number of past-year ecstasy and cocaine/crack use (n = 5 and 3, respectively) impeded their inclusion in such analyses ( table 1 ) .
Estimates of PO and Other Substance Use
Lifetime and Past-Year Associations between PO, Alcohol, and Illegal Drugs
W eighted lifetime and past-year prevalence of PO, alcohol, and illegal drug use measures in the student sample (n = 570
Differential Role of Motives to Use among Nonmedical PO Users
Subtypes of lifetime nonmedical users of PO were further defined by their motivation to use the drug nonmedically. Compared to those who had never used PO nonmedically, the prevalence of each of the alcohol and illegal drug measures was consistently higher in students who reported using PO nonmedically but for its intended medical purpose only, and highest in PO users for other motives ( table 4 ); these trends were statistically significantly different in the case of lifetime marijuana use, cocaine/crack, and past-year heavy episodic drinking.
When compared to those who did not report any nonmedical use of PO, both the self-treatment and other motives groups showed a higher odds of lifetime use of marijuana, though much higher for the latter, adjusting for age and gender. This was only true for marijuana; nonmedical PO users who reported using the medication only for its intended purpose were as likely as nonusers to use ecstasy or cocaine/crack. On the contrary, nonmedical PO users who reported taking the medication for other motives were at significantly higher odds of all illegal drug use, controlling for age and gender ( table 4 ) .
With regard to alcohol, PO users who used the nonprescribed drug to self-treat (vs. no nonmedical use) were more likely to report frequent alcohol use, heavy episodic drinking, and alcohol abuse, but no statistically significant associations were observed between past-year alcohol use measures and other motives to nonmedically use PO ( table 4 ) .
Discussion
This study, the first of its kind from an Arab region, makes several contributions to the literature on PO: (1) it highlights the potential presence of a problem among college youth in Lebanon, which needs to be further investigated; (2) it underscores the strong association between nonmedical use of PO and alcohol and drug-related problems, particularly in the case of nonmedical use for a nonintended purpose (or nontherapeutic motive); and (3) it confirms recent U.S. findings among college youth despite the different cultural and educational backgrounds.
In this sample of university students, PO users (compared to non-PO users) are at an increased odds of frequent and problematic alcohol consumption as well as illegal drug use; this was not the case for students who reported using PO only medically (i.e. as prescribed). Within nonmedical users, those who used PO for nontherapeutic reasons (compared to students who never used PO nonmedically) were more likely to report illegal drug use, corroborating recent findings by McCabe et al. [15, 34] . The self-treatment group in our sample was at higher odds of only marijuana use (compared to never nonmedical users) and to a lesser extent than nonmedical users using PO for nontherapeutic purposes [15, 34] . Quite interestingly, and contrary to other published findings, our study portrayed a different relation with alcohol; those in the self-treatment group (vs. never nonmedical users) were more likely to use alcohol frequently and experience alcohol-related problems. This was not the case for nonmedical users using PO for nontherapeutic reasons. Whether the self-treatment group within nonmedical users were ingesting both substances (PO and alcohol) to relieve their pain and help them sleep, or to self-treat anxiety symptoms, or even for other reasons, remains to be determined. The underlying mechanisms and temporal ordering of these behaviors clearly warrant further investigation given their implication on prevention and clinical management of these PO users. It is possible that either or both mechanisms of 'self-medication' and/or 'underlying genetic liability' to use both substances are at work [35] [36] [37] [38] .
Overall, the study findings underscore the importance of investigating 'motives to use' among nonmedical users as not all nonmedical users seem to be the same. It is possible that nonmedical users who take PO for reasons other than self-treatment experience greater odds of illegal drug use as part of an overall 'problem behavior syndrome' [39] ; accordingly, the clinical management of these individuals should be different than that of PO users who ingest the medication nonmedically only to selfmedicate and relieve pain; the fact that some nonmedical users may do so in combination with alcohol also warrants further attention. Self-medication is not a risk-free behavior since nonmedical users who self-treat do not receive any medical counseling or information, and as such may be unaware of undesirable side effects, contraindications with other medications, or dangerous interactions with other substances. Lifetime PO intake and use of alcohol and illegal substances in the student sample (n = 570) Me dical use defined as use based on a doctor's prescription note (never nonmedical users is the reference); nonmedical use defined as use without a doctor's prescription note or for longer periods than prescribed or for reasons other than what the medication is intended for (never medical users is the reference); nonusers (neither medically nor nonmedically) is the reference category. Nonmedical users include those who are nonmedical users only, as well as medical/nonmedical users. Respondents who had missing responses on either medical or nonmedical use were excluded. Significance level is set at ␣ = 0.05. A-OR = Adjusted for age and gender. 1 Having 4 or more drinks in a row at least once in the preceding year. 2 1 or 2 days per week or more vs. 1 or 3 days per month or less. P ast-year PO intake and use of alcohol and illegal substances in the student sample (n = 570)
Non-PO user (n = 312) Medical PO users only (n = 158)
A ny nonmedical PO users (n = 89) Despite their importance, these findings need to be considered in light of some limitations, beginning with our inability to make any conclusive remarks about the temporality of the observed behaviors as is the case with all cross-sectional studies. Second, we are careful about generalizing the situation to other university students or noncollege youth despite the university's heterogeneous student population. The replicability, however, of U.S. findings within the Lebanese context may suggest that the picture may not be much different on other Lebanese campuses. Third, while brand names available on the Lebanese market were used to exemplify what was meant by psychoactive PO (vs. over-the-counter pain medication), the medication list was not comprehensive, which may have introduced nondifferential information bias, specifically underestimating the overall prevalence of medical and nonmedical PO use. Moreover, examples included prescription medications of varying abuse potentials (i.e. Vicodin is a schedule III drug, DiAntalvic is schedule IV, Dafalgan Codeine is schedule II, and Tramal is a nonscheduled prescription drug), but all should not have been obtained or taken without a health professional's prescription since self-medication is not entirely risk free [40] . Fourth, very few reported using ecstasy and crack/cocaine which resulted in wide confidence intervals when analyzed. Fifth, we could not adjust for potential confounding influences of other illegal drugs in the marijuana models due to the small number of ecstasy and crack/cocaine users; moreover, since only past-year measures of alcohol were included, the latter was not adjusted for in models assessing relationship between lifetime PO and lifetime illegal drug use.
Compared to what is known about other drugs, data on PO use from the Arab world and the Middle East remains nonexistent, which impedes making any intraregional comparisons. Still, the present study generated evidence corroborating international findings, which suggests that this part of the world may not have escaped the problem of PO facing youth in the U.S. and Canada today. To our knowledge, no other published study from the region, at least from Lebanon, has incorporated both questions on medical and nonmedical PO use, which stresses the need to begin addressing this issue in-depth both locally and regionally. This is particularly important considering that alcohol and illegal drug use is an issue among youth in Lebanon [41, 42] . Future research directions could include investigating a larger more diverse sample of young adults or adolescents, exploring gender differences, and examining concurrent versus simultaneous use (i.e. coingestion) of PO. Examining context-spe- 2008) ], but no significant associations were observed, possibly due to the incomprehensiveness of the war exposure measures or the absence of a PTSD (post-traumatic stress disorder) diagnosis; after all, these young adults may have been involved in rescue efforts and/or may have been part of an active political party, or perhaps represented a segment of the population that is less likely to be affected (vs. children and/or older adults). Taking PO or other medications to cope with adverse events needs to be addressed in future studies, considering anecdotal reports that portray this as a common behavior among the Lebanese population [27] .
In conclusion, there is a need to begin examining globally issues related to the nonmedical use of PO, a behavior that may have seemed specific to North American cultures up to now given the absence of data from other parts of the world. The problem, however, seems more ubiquitous as predicted by a recent United Nations panel [8] . The current study findings, particularly with further replicability, are likely to contribute to the advancement of research (e.g. tweaking the definition of nonmedical use), clinical management of PO users (e.g. better screening and treatment of those who self-treat only vs. at-risk polydrug users), relevant health policy (e.g. enforcing the proper implementation of sales' regulations), and overall public health (e.g. creating and delivering adequate health and prevention messages to youth as well as their parents about ensuring limited access to such medications without a doctor's recommendation).
